In order to contribute to understand the factors that control the provisioning of the ecosystem service of carbon storage by mangroves, data on carbon stock and sequestration in the aboveground biomass (AGB) from 73 articles were averaged and tested for the dependence on latitude, climatic parameters, physiographic types and age. Global means of carbon stock (78.0 ± 64.5 tC.ha -1 ) and sequestration (2.9 ± 2.2 tC.ha -1 .yr -1 ) showed that mangroves are among the forest ecosystems with greater capacity of carbon storage in AGB per area. On the global scale, carbon stock increases toward the equator (R²=0.22) and is dependent on 13 climatic parameters, which can be integrated in the following predictive equation: Carbon Stock in AGB = -16.342 + (8.341 x Isothermality) + (0.021 x Annual Precipitation) [R²=0.34; p < 0.05]. It was shown that almost 70% of carbon stock variability is explained by age. Carbon stock and sequestration also vary according to physiographic types, indicating the importance of hydroperiod and edaphic parameters to the local variability of carbon stock. By demonstrating the contribution of local and regional-global factors to carbon stock, this study provides information to the forecast of the effects of future climate changes and local anthropogenic forcings on this ecosystem service.
INTRODUCTION
Mangroves are coastal forest ecosystems occurring in unconsolidated substrata in sheltered intertidal zones of tropical, subtropical and warm temperate regions of the planet. They are globally recognized for being highly important in terms of ecological, economic, social and cultural functions due to the variety of goods and services they provide, reaching an estimated annual economic value of more than US$ 900 000/km² (UNEP-WCMC 2006) . The goods and services provided by mangroves include, among others, the protection of coastline from the energy of winds and waves and the maintenance of fisheries and biodiversity in coastal and estuarine water masses (Ewel et al. 1998 , Mazda et al. 2006 , Nagelkerken et al. 2008 . In recent years, carbon storage and sequestration have been recognized as another environmental service provided by this ecosystem (Donato et al. 2011 , Alongi 2014 , Lee et al. 2014 ). This is due, on the one hand, to the understanding of the high contribution of the conversion of forests and wetlands (mangroves GUSTAVO C.D. ESTRADA and MÁRIO L.G. SOARES included as part of the estimate) to anthropogenic greenhouse gas emission (17%, or 1.5 Pg C.year -1 - Van der Werf et al. 2009) , and, on the other hand, to the economic feasibility of mangrove conservation by maintaining carbon storage (Siikamäki et al. 2012) . Given the importance that this function may have to justify mangrove conservation, it becomes necessary to direct efforts to quantify the fluxes and pools of carbon in the different compartments of the ecosystem as well as to understand the factors that control them. In the last 20 years, some reviews have been published addressing the storage and flux of carbon or organic matter in mangrove ecosystems (Twilley et al. 1992 , Saenger and Snedaker 1993 , Chmura et al. 2003 , Komiyama et al. 2008 , Kristensen et al. 2008 , Adame and Lovelock 2011 , Alongi 2014 , Hutchison et al. 2014 , which sought to synthesize the results of numerous previously published articles on the subject. Although some of these reviews present surveys of aboveground biomass, none have addressed the factors that influence the aboveground biomass (or carbon stock in this compartment) and the rate of aboveground biomass increment (or carbon sequestration in this compartment), except for Hutchison et al. (2014) on the role of climate variables.
Based on an extensive review and metaanalysis of data on carbon stock and sequestration in the aboveground biomass of mangroves, we: 1) tested the existence of global patterns of carbon stock and sequestration variability in mangroves in relation to climatic factors, physiographic types and age; 2) estimated global averages of aboveground carbon stock and sequestration; and 3) analyzed the aspects of methodology and geographic distribution of the existing studies in order to identify the limitations and gaps that future studies should seek to minimize.
MATERIALS AND METHODS

LITERATURE REVIEW
The literature review was based only on published articles. Theses, dissertations, research reports and manuscripts published in conference proceedings were not considered. Searches were conducted using the keywords (in English only) "carbon", "stock", "sequestration", "biomass", "biomass increment", "growth" and "productivity" together with the word "mangrove". The following databases were consulted: Google Scholar, Web of Science, SciELO and JStor.
DATA SELECTION AND TREATMENT
All data presented in each article were included in the review. When presented only in graphs, data extraction was performed using PlotDigitalizer version 2.5.1. In cases where data were not presented by sampling unit (e.g., plot), the averages presented were extracted. When necessary, the data collected were converted to the units adopted in this study: tC.ha -1 (Carbon Stocks) and tC.ha -1 .year -1 (Rate of Carbon Sequestration). In the case of articles that reported only biomass and the rate of biomass increment, these values were transformed into stock and sequestration by applying a carbon content of 0.45 gC.g -1 of dry matter, as suggested by Twilley et al. (1992) . The following information were also extracted from each article: study location and geographic coordinates, the age of the forests and information allowing forests to be classified in terms of physiographic type and successional stage or age. Physiographic types were classified according to Lugo and Snedaker (1974) and Schaeffer-Novelli et al. (2000) into: fringe forests (high frequency of tidal flooding), basin forests (intermediate or low frequency) and shrub forests, whose structure and architecture are defined by environmental conditions that severely limit the growth of
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mangrove species, such as hypersalinity (Lovelock and Feller 2003) , oligotrophy (Lovelock et al. 2004) , high H 2 S concentration (Lee et al. 2008) or low temperatures (Suwa and Hagihara 2008) .
For this classification, we sought in the compiled articles information that allowed the classification of the forests into physiographic types, such as relative distance from the continent and the adjacent water body, topographic level and tidal flooding frequency. In the case of shrub forests, information about the architecture of the trees was also considered. From PET, water balance was calculated as: Water Balance = BIO12 -PET.
DATA ANALYSIS
Simple regression analysis was used to test the dependence of carbon stock and sequestration on latitude, climate parameters and age (when it was explicitly presented in the study). Logarithmic, exponential and power functions were also tested, but preliminary results showed that none of them presented higher R² than the linear regressions. Using the independent variables that resulted in the best fitted simple regression equations, an integrative multiple regression equation was also obtained. Regression analyses were calculated using the averages of stock and sequestration calculated per article or study area (in the case of articles that present data to more than one location). This procedure was used to prevent that the number of values per article and site could have caused biased statistical analysis. Following a similar procedure of Saenger and Snedaker (1993) , carbon stock was also regressed in relation to the Latitude/ Canopy Height ratio. This regression was ran from the average canopy height per article or study area.
In addition to regression analysis, means by latitudinal range (0-10°, 10-25° and >25°) were compared using analysis of variance (ANOVA) followed by Tukey's post-hoc test. The same procedure was followed to test the differences among physiographic types (fringe, basin and shrub). All statistical tests used a significance level of 5% and followed the procedures suggested by Zar (1996) .
Data from plantations and managed forests were excluded from the global averages and from the analyses for being highly influenced by the planting/management technics. The only exception was made for the test of dependence of carbon stock and sequestration on age, since, despite the influence of the planting or management techniques employed in each study, age is still expected to be a relevant factor for carbon stock and sequestration in these forests (Nguyen et al. 2004 , Ren et al. 2010 . In this case, both procedures (including and excluding plantations and managed forests) were performed and compared. For the analyses related to latitude, climatic parameters and physiographic types, data from pioneer forests and forests at early stage of regeneration were also excluded because they are expected to respond more directly to their age than to environmental parameters.
RESULTS AND DISCUSSION
We surveyed 73 scientific articles (Appendix 1S -Supplementary Material), 69 of which present data on aboveground biomass (n = 54) or carbon stock in aboveground biomass (n = 15) and 26 on biomass increment (n = 19) or carbon sequestration (n = 7). From the 73 studies, a total of 316 values of biomass or carbon stock and 101 of rates of biomass increment or carbon sequestration were extracted. As explained earlier, data presented as biomass or rate of biomass increment were converted to carbon stock and sequestration, respectively, and will be called this way from now on in the present study. The locations of the sample areas of the compiled articles are presented in Figure 1 and in Appendix 1S. The number of studies on carbon stock by country (71) was higher than the total number of compiled articles (69) because Donato et al. (2011) present data from three countries (Bangladesh, Indonesia and Micronesia).
LIMITATION OF EXISTING DATA
The analysis of the locations of the sample areas reveals a high concentration of studies in the IndoWest Pacific (IWP) Biogeographic Region for both carbon stock (54/71) and sequestration (18/26). This concentration in the IWP is primarily due to the high percentage of studies in the Indo-Malaysian Sub-Region (stock: 33/71; sequestration: 15/26) and Australia, which is the country with the greatest contribution of studies on carbon stock (10/71). Noteworthy are the lack of articles on carbon stock and sequestration in the West Africa sub-region and the low percentage of studies in the sub-regions of West America (Stock: 2/71; Sequestration: no study) and East Africa (Stock: 6/71; Sequestration: 1/26). In addition, there are few studies in Brazil (Stock: 2; Sequestration: 1), in spite of presenting the second largest mangrove area in the world (13,000 km 2 ; Spalding et al. 2010).
The number of sampling units (plots or quadrants) used in the compiled studies is quite variable and primarily reflects the sampling effort and the distinct goals. Of the 73 articles, 48% use 1-10 sample units, and 42% use 11 or more units, with emphasis on the studies of Estrada et al. (2015) , Imbert and Rollet (1989) and Donato et al. (2011) , using 94, 82, and 150 plots, respectively. The remaining articles (10%) do not present the number of sample units used. The high percentage of studies that have a low sample number (1 to 10: 48%) contribute to the even greater percentage (59%) of studies that do not show any pattern of spatial variation. Studies that show spatial variation patterns in carbon stock or sequestration (41%) demonstrated dependence on gradients of tidal flooding frequency (30%) or on the position of the forest in relation to the upper and lower points of the estuary (9%).
Articles that present data on the rate of aboveground biomass increment or carbon sequestration showed severe limitations with respect to the number of re-measurements and the total monitoring time. Of the 26 articles published to date, 77% had only one measurement, 8% had two measurements and 12% had three or more measurements. The monitoring time was one to two years in 38% of the articles, and the ranges in number of years from three to five, five to seven, seven to nine and more than ten years represent 27%, 12%, 12% and 19% of the articles, respectively. Therefore, it is clear that most of the studies are still unrepresentative of the long-term temporal variability of carbon sequestration in the aboveground biomass of mangrove forests.
GLOBAL AVERAGES OF CARBON STOCK AND SEQUESTRATION
Global averages were calculated for aboveground carbon stock and carbon sequestration in mangroves and are presented in Table I . When the global averages produced in the present study were compared with those presented in other reviews on this topic (Table I) , it was found that although there are no major differences in the averages and standard deviations, with only a few exceptions, the number of publications and values compiled in the present study is considerably greater than that used by previous reviews, even if we consider only the most recent reviews. Based on this compilation, the present study shows that the maximum carbon stock found in mangrove forests is higher than shown in the previous reviews (Table I ; Appendix 1S). With regard to carbon sequestration, although the maximum and minimum values are similar in all reviews, the more detailed assessment conducted in the present study shows that the average is lower than those suggested by Twilley et al. (1992) and Bouillon et al. (2008) .
Carbon stock in the mangroves aboveground biomass is similar to the averages for tropical and sub-tropical forests (30°N to 40°S) in Latin America and Asia/Oceania recently presented by Saatchi et al. (2011) forests (99 tC.ha -1 ) and higher than in tropical and subtropical dry forests (both 59 tC.ha -1 ) and other types of forest ecosystems. Although the lower carbon stock in mangrove forests in comparison to tropical rain forests and subtropical humid forests are expected, to some extent, on the basis of potentially more limiting soil characteristics (e.g., high salinity and concentration of hydrogen sulfide in the interstitial water), we must consider that this comparison also has a limitation, as it includes data from mangrove forests from a broad latitudinal range (26°N to 37°S), whereas the other forest ecosystems are separated by latitudinal/climatic range. Figure 2 (b) shows that the mangrove carbon stock means by latitudinal range (tropical 1 = 0 to 10°, tropical 2 = 10 to 25° and subtropical > 25°) are significantly different (F = 10.7; p < 0.01), with the p-value of the Tukey's t test < 0.05 in all cases (see section 3.2). The mangrove forests located between 0° and 10° latitude average 103.7 tC.ha -1 and are positioned behind only the tropical rain forests in terms of carbon stock. This position is consistent with the high solar radiation and air temperature to which these forests are exposed due to their low latitude location but also because they are within the range of influence of the Intertropical Convergence Zone, which generates high rainfall input; in addition, in several cases, these low-latitude mangrove forests are under the influence of large rivers that supply huge amounts of water and nutrients (e.g., the Amazon, Orinoco and Congo rivers). However, carbon stock in mangroves occurring between 0 and 10° latitude is approximately 25% lower than that of tropical rain forests. Assuming the stress caused by salinity and the H 2 S concentration in the substrate may explain this difference, the absence of an understory, or at least a well-developed understory in mangroves (Snedaker and Lahman 1988) probably plays a key role in this difference, as the understory accounts for approximately 10% of the aboveground biomass in tropical rain forests (Nascimento and Laurance 2004) . It is also observed (in Figure 2b ) that mean carbon stock of temperate and subtropical mangrove Figure  2c ). Unlike the approach used for carbon stock, only the overall mean was considered, including data from all latitudes, as the tests did not indicate the existence of a relationship with latitude, which will be discussed further in section 3.2. The average obtained in the present study for mangrove forests (2.9 tC.ha -1 . ) among forest ecosystems is intriguing and indicates an elevated turnover rate of biomass in mangroves. Using the ratio of mean biomass/ mean rate of biomass increment, Figure 2 (d) shows that mangrove forests have the lowest turnover time (27 years) of aboveground biomass among the forest ecosystems, while tropical rain forests and tropical moist deciduous forests present renewal times of 43 and 36 years, respectively. The fast turnover rate of aboveground biomass corroborates the high resilience described for mangroves (Vogt et al. 2012) , which is, in the view of Alongi (2008) , the result of an interaction among factors such as: high nutrient reserves in the substrate; high rates of nutrient flow and microbial decomposition; and the redundancy of key species, although disturbance regimes may also play a role (Duke 2002).
LATITUDE AND CLIMATE PARAMETERS
After excluding data from plantations, managed forests, pioneer forests and forests at early stage of regeneration, regression analyses between carbon stock and latitude or climatic parameters ( Figure  3a -l) were ran with n = 59. All the regressions were significant, except for the mean diurnal range (Table II) . The R² of the significant regressions ranged from 0.11 to 0.28, and these low values indicate the influence of other factors that vary regionally and locally, such as the frequency of tidal flooding, the availability of nutrients and the continental water input. However, despite the low coefficients of determination, the significance of the regressions and the graphical analysis of the dispersions (Figure 3a-l) , especially those for which the R² was greater than 0.20, confirm the existence of a dependence of carbon stock on latitude and on the climatic parameters.
Regression analysis between the biomass of mangrove forests and latitude were previously tested by Twilley et al. (1992) , Saenger and Snedaker (1993) and Hutchison et al. (2014) . But only the later have tested regressions with climate variables before. The regressions developed by Twilley et al. (1992) and Saenger and Snedaker (1993) present higher R² (0.56 and 0.48, respectively) than that obtained in the present study (R² = 0.22). In these reviews, however, the number of publications and values used in the analyzes is much lower than used in the present study (Table I) . Therefore, the Table II for the regression parameters.
high R² obtained by these revisions appear to have been overestimated due to the low availability of biomass data at the time, considering that they were developed more than twenty years ago. With a higher number of studies and data, the relative importance of latitude for controlling the aboveground biomass of mangroves proved therefore to be lower. This is reinforced by the more updated meta-analysis by Hutchison et al. (2014) , which found an even lower R² (0.14).
The dependence of carbon stock on latitude indirectly reveals the dependence on solar radiation and climatic parameters. Overall, the results of the regressions with climatic parameters show that the carbon stock increases when: temperature increases, especially during colder periods; when the thermal amplitude decreases; when the water surplus (positive water balance) increases or water deficit (negative water balance) decreases; when the annual precipitation increases; and when rainfall of colder and wetter periods increases.
In the present study, multiple regression analysis were not significant (or had at least one partial regression coefficient that was not significant) when the number of variables were higher than 2, which is probably a result of the high variance and collinearity. Based on the independent variables related to precipitation and temperature that resulted in the best fitted simple regression equations (Table II) The only previous study that has tested the dependence of aboveground biomass on climate variables for mangroves (Hutchison et al. 2014) used the WorldClim database and multiple linear regression analysis. In Hutchison et al. (2014) , no test of significance is presented, nor for the whole equation, neither for each of the four partial coefficient of regression. Hence, it is unfortunately not possible to conclude whether the equations are statistically valid or not. Despite of this limitation, the two equations presented by those authors were developed grouping four average ( The analysis of existing studies that tested the dependence of aboveground biomass (and/ or size parameters such as canopy height or diameter at breast height) with latitude or climatic parameters in terrestrial forest ecosystems shows that the percentage of variability explained by the independent variable is also low and rarely exceeds 30% (Malhi et al. 2006 , Moles et al. 2009 , Stegen et al. 2011 , Becknell et al. 2012 ). In the case of carbon sequestration, no regression was significant, which most likely does not indicate the absence of a dependence of carbon sequestration on the climatic parameters and latitude, but rather the limitations of the quantity and quality of data available in the literature, as discussed in section 3.1.
By restricting net productivity and affecting tree tissues (Steinke and Naidoo 1991, Kao et al. 2004 , Ellis et al. 2006 , Stuart et al. 2007 ), low and freezing temperatures limit the structural development of forests, which are less developed and more likely to have shrub-like forms close to their latitudinal limits (Schaeffer-Novelli et al. 1990 , Bridgewater and Cresswell 1999 , Stevens et al. 2006 , Soares et al. 2012 . Therefore, the importance of low temperature conditions in limiting the structural development of mangrove forests explains the best fit observed for the regressions between carbon stock and isothermality (R² = 0.23) minimum temperature of the coldest month (R² = 0.21) or mean temperature of the coldest quarter (R² = 0.20) compared with the annual mean temperature (R² = 0.11).
The increased coefficients of determination of the regressions with water balance (R² = 0.23) and especially with annual rainfall (R² = 0.28) demonstrate the importance of rainfall input for regulating the salinity of interstitial water and, consequently, the structural development of mangrove forests. Although some mangrove species can tolerate salinity values higher than 35 (see Saenger 2002), typical mangrove species generally reach their maximum growth rates under low-to intermediate-salinity values (between 2 and 18) depending on the species physiology and on the interaction with other factors (Ball 1988) . Therefore, considering that salinity of the interstitial water in mangroves decreases with the increase of rainfall (Semeniuk 1983 , Cohen et al. 1999 , the observed dependence of carbon stock on precipitation is sustained. Although the present study indicate that precipitation-related parameters control the aboveground biomass to a certain extent, it is important to highlight that local factors, such as tidal frequency and inland freshwater runoff, are generally recognized to exert a much higher influence on the structural of functional properties of mangrove forests, as reviewed in Lugo and Snedakker (1974) and Schaeffer-Novelli et al. (2000) , and discussed in section 3.3. There are significant differences only for carbon stock (ANOVA: F = 132.5, p < 0.01), although the Tukey post-hoc test did not indicate significant differences between basin and shrub forests (p = 0.30). In the other cases, the probability is always lower than 0.01.
The regression with the precipitation of the coldest quarter had the second highest coefficient of determination (R² = 0.25), which most likely indicates an interaction between precipitation and temperature. That is, the stress caused by the cooler winter temperatures may be mitigated by a reduction in salinity caused by increased precipitation. The precipitation of the wettest month and the wettest quarter showed higher R 2 compared to the precipitation of the driest periods (Table II) . Therefore, this result indicates that rainfall of the wettest period may exert more influence on aboveground biomass than that of the driest period. However, this hypothesis must be tested in a controlled sampling design before it is assumed to be true.
PHYSIOGRAPHIC TYPES
Data analysis by physiographic type (Figure 4a-b ). This pattern is significant only for the carbon stock (ANOVA: F = 132.5, p < 0.01), although the Tukey post-hoc test did not indicate significant differences between basin and shrub forests (p = 0.30). In the other cases, the probability is always lower than 0.01.
The pattern observed in the analysis with all compiled data reflects the dominant pattern of variation in the carbon stock and sequestration from the existing studies. For carbon stock, or simply in the aboveground biomass, this pattern was observed locally both in the Indian and Western Pacific mangroves (e.g., Woodroffe 1985 , Slim et al. 1996 , Alongi 2011 and in the Atlantic and Eastern Pacific mangroves (e.g., Imbert and Rollet 1989 , Day Jr. et al. 1996 , Lovelock et al. 2005 ). In the case of carbon sequestration, or biomass increment, this pattern was described by Imbert and Rollet (1989) , Ross et al. (2001) and Alongi (2011) .
Most of the studies show that biomass and rate of biomass increment increases as interstitial water salinity increases, the concentration of nutrients decreases and the H 2 S concentration increases. While most studies relate the reduction of biomass to increased salinity, some show the combined effect between salinity and concentration of H 2 S and nutrients in the substrate.
The analysis of physiographic types therefore indicate that local factors contribute significantly to the spatial variability of the carbon stock and sequestration in the aboveground biomass of mangroves. The local variability is certainly one of the factors that explain the low fits of the regressions with latitude and climatic parameters presented previously. The role of local factors is also demonstrated when canopy height is integrated in the test of dependence of carbon stock on latitude, using the Latitude/Canopy Height ratio as the independent variable ( Figure 5 ). The R² of this regression was 0.45, twice the R² of the regression with latitude as the independent variable (R² = 0.22, see Figure 3a ). As canopy height is determined by both global/regional and local drivers, this result highlights the importance of local factors on the aboveground carbon stock of mangroves.
This relationship between local, regional and global factors can be understood in the light of the energy signature model (Lugo and Snedaker 1974 , Cintrón et al. 1985 , Schaeffer-Novelli et al. 1990 , Twilley and Day 1999 , which describes the factors that interact with solar energy to determine the structure of a mangrove forest. The model shows that for the same level of solar radiation, the conversion of photosynthetic energy into forest structure is regulated by air temperature and rainfall. But at the same regional setting of climate and solar radiation, factors such as tidal flooding, freshwater input and nutrients availability determine the local structural variability. In this sense, maximum structure development, and hence carbon stock, of mangrove forests is expected to be found in low latitude regions, were solar radiation and air temperature are higher. But minimum development may be found at any latitude, wherever rainfall is low and local factors reach their minimum levels.
AGE AND SUCCESSIONAL STAGE
The scatter plots (Figure 6a-d) show that the carbon stock in the aboveground biomass tends to increase and sequestration tends to decrease linearly with age, whether including (Figure 6a-b) or excluding (Figure 6c-d) data from plantations and managed forests. The regression analysis, however, only confirmed this trend for carbon stock, with R² = 0.70 for the analysis that included data from plantations and managed forests (F = 51.5, p < 0.01, y = 21.80 + 2.07x) and R² = 0.68 for the analysis which excluded these data (F = 31.2, p < 0.01, y = 10.82 + 2.18x). Therefore, this result shows that the exclusion of data from plantations and managed forests does not change substantially the relationship between carbon stock and age.
Although the regressions between age and carbon stock and age and carbon sequestration are linear in the scatter plots that include data from the different mangrove forests of the world (Figure 6 ), the actual shape of these relationships may be non-linear. Studies based on mangrove plantations (e.g., Nguyen et al. 2004 , Ren et al. 2010 show that the rate of aboveground biomass increment of mangrove forests tends to increase during the early stages of development and then starts to reduce gradually towards the later stages. Aboveground biomass increases continuously but gradually reduces the rate of increase. These trends are in agreement with the model of Kira and Shidei (1967) and Whittaker and Woodwell (1967) , which describes the behavior of biomass and net primary productivity (NPP) during the succession of terrestrial forests. Considering that the rate of aboveground biomass increment is regulated by NPP, it's possible to assume it as a proxy of NPP.
Although not yet analyzed for mangrove forests, the factors that determine the dependence of net productivity on age have been widely discussed over the past 20 years for terrestrial forests (Ryan et al. 2004 , Smith and Long 2001 , Binkley et al. 2002 . In summary, Smith and Long (2001) show that the peaks of gross and net productivity of a forest occur when it reaches maximum leaf cover. From this point, leaf biomass tends to stabilize, while wood biomass still increases. As a result, gross primary production stabilizes but wood respiration increases, leading to a gradual reduction in NPP.
CONCLUSIONS
It was shown in this study that at the global/ regional scale, carbon stock increases towards the Equator and its variability is dependent on climatic parameters, primarily temperature of coldest periods, isothermality, annual precipitation, and water balance. These parameters explain individually up to 28% of carbon stock variability, and up to 34% when integrated. When canopy height was integrated in the relationship between carbon stock and latitude (using the latitude/ canopy height ratio), the percentage of explanation increased to 45%, highlighting the contribution of local factors. Almost 70% of carbon stock variability is explained by the age of the forests, which demonstrates the importance of disturbances and forest dynamics to the local variability of carbon stock. A statistically significant pattern of carbon stock variation by physiographic types (fringe > basin > shrub forests) indicates the importance of hydroperiod and edaphic parameters to the local variability of carbon stock. By demonstrating the contribution of local, regional and global factors to carbon stock, this study provides information to the forecast of the effects of future climate changes and local anthropogenic forcings on this ecosystem service.
